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with a sufficiently intense scattered fire of nuclear batteries,
such a direct hit will occur once in a while.
On the first photographs taken with this arrangement no
direct smashing hits were registered; the tracks of the
a-particles passed straight through the chamber. But after
taking a sufficiently large number of photographs—23,000
in fact—Blackett finally succeeded in obtaining eight that
showed the head-on collisions of incident a-particles with
the nuclei of nitrogen atoms. The observed extremely small
chance of a smashing hit clearly indicated that, at this stage
at least, the processes of nuclear transformation hardly
represented any practical possibility either for the mass-
production of new elements or for a large-scale source of
subatomic energy.
One of the Blackett disintegration photogrlphs is repro-
duced in Plate II, and a schematic representation of what
actually happened during the collision is shown in Figure
18. This figure shows an a-particle approaching a nitrogen
atom with great speed and making a head-on collision with
its nucleus. We also see the results of this impact: a proton
(i.e., a hydrogen nucleus) is ejected leftward from the
nuclear interior, while the main body of the nucleus itself
is shot at a rightward angle away from the site of the
accident.* But the track of the a-particle itself has dis-
* It must be explained here that the cloud-chamber photographs not
only give us the trajectories of participating particles, but also permit us
to determine their nature. The amount of ionization produced by a moving
particle depends on its electric charge, and the higher the charge, the
thicker will be the band of fog formed in the cloud-chamber. We see from
the photograph and Figure 18 that the left branch of the fork created by
the collision is somewhat thinner than the track of the incident a-particle;
this means that the particle that made the former track has a smaller
charge than an a-partide and must consequently be a proton. On the
other hand, the right branch of the fork is very thick, indicating a heavily
charged nucleus.

